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(54) METHOD FOR FORMING COMPOUND THIN FILM 

(57)Abstract: 

PURPOSE: To provide a method for forming a compound 
thin film wherein the concentration of a carbon 
component is low, it does not contain any crystal defect 
and its quality is enhanced. 

CONSTITUTION: Trimethylgallium (TMG) is supplied to a 
substrate for one second at about 500° C at which a 
monomolecular layer is saturated and adsorbed; it is 
saturated and adsorbed to the surface of the substrate. 
While the purge time of the TMG 2 is kept for one 
second, a light beam is applied for one second; the 
surface temperature of the substrate is raised to about 
650° C. At this time, a carbon compound produced from 
the TMG 2 which has been adsorbed to the surface of 
the substrate is desorbed, the movement of atoms on 
the surface of a crystal is promoted and the production 
of a crystal defect is reduced. Simultaneously with the 
start of the irradiation with the light beam, arsine is 
supplied for two seconds. Then, while the purge time of 
the arsine is kept for one second, the surface 

temperature of the substrate is lowered to 500° C. In this manner, the crystal growth operation 
of a monomolecular layer by GaAs for one cycle is finished. When the operation is repeated for 
(n) times, (n) layers of GaAs layers can be formed. 
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(57) [£»] ^ . 

[«/*] £tt±l=:-#^Bfi*]«*3WB - 6 3ft 5 o O 
°CT* h'J^JUtf'JOA (TMG) £1»HK»M&U & I I I 

fiMl:filQIR3tSt5. fit, 1W(DTMG2(D ' I- ' 

S@;US$*6 5 O°c^jg^r*±#^-b!-^o -a><fc£Sft t d +at 

«®l-»»**ifcTMG2 3&^&4ja^«J»*<t«ttttlK t„- 

TH^^o ca)»l: LT-i^-f * M G a A 8 

^■»<o«aja*36<jS7-r«o c(Digft£n stasis -re 

t(C«fcor n/f COG a A s Jf £ Mf£ 0 
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[ttifBtatcDttn] 

m*bi ] T^onim^tszt^mtir^it^ 

*t-»^-ii-e»«aHi=tt»BHiaFis-*xa. (b> 
3eaj*±#*#*xa.- (c) nrtB«-iR*Kbd- 

*T?TB*t«l8, (e) mrfB (a) . (b) % 

(c) fccfet; (d) oxasaataiiyiBLT. ks(d 

«^cofc*tt«HBS^dt*i*«xao 

(b) xso)*fisia)iaa*-£aa±»j-fr 4 ^ ^ 
twat i Esa><bdttBBJBi2;&&. 

M*«4] *"ja»ibdtt©«»^«*:*-»-T-»js 
aift»3&<»ja**Lfc»-e. *ttB®©sajt#i::«fcoT 
^b*tt»B^jai=^Rtt»^(DK»s{j£ii * -a-s c <t s 

Bfl3J**3S« 
[000 1] 

GDS&ajg-tfM^ orSp D pg^^b^^^^t»tl^ 

<bft*»a»jn*aicn-r*ta)-e*4. 

[0 0 0 2] 

[ft*tf>ft«] ftffi&(c£«1bfttt¥a{tJ*Bl|L 

ttftj***a(cfcLxri*. iis. xBHja±<DK»£H 
*«ftH<b«-«B*H»rcffl^fc*tffija«a (m 

OVPE) ICj=4G a A s»K0)ttftj**SafCj3L^ 
t, tf'J^A (Ga) ©KfitffcS h;uy ^U^f'J^A 
(TMG) tt* (As) (DJI#4r*fe€>T;U*>> (As 
H 3 ) t£ftftiZ&te±lZ&t&LXmSif&&&ffol3& 



*B)»(ofiS3a:«i»36<prtei=>aoT#fco 

[0003] fc^r-t. ifi*IB : WB3j--y-a>BJW>*J 

ttB^BBMSAliEfitt (ALES) *<fc3 0 ALES 

T&K®±|::^E/ ^JUtf'J^A (MM G ) JBr'AfCD— » 
l6l:J:ot G a A s<3D-#MA<»«**l-5o -<£>^ 

oTivhii. *Ba>BBi*flt*-9--f ^;u«rc«fco-c«IS 
K«I»-e#*o 

[ooo4] 'mriEA LEa-ei±. H»»^«)-»^lBa) 

&6o TMG — ^»<D^<Dftft»*l**«<3!> 

*eo*«*B<b , &«iSJH»i=ffl^fcA l Eji-er*. sen 

*(DiEtt£j#oPfi¥»i*lc#y«l\i *<Dt-tblzfaO) 

ft(D«j»36<Hiirfc4©A<**ft*jafcft^rfey, ¥ 

[0 0 0 6] tS»4Mc=HiMfti: LT».yii*i|x*KBja 

SB* 7 0 0 B ca**T?36«MI=:-t(frfi<*a]&«** 
(Appl.Phys.Lett. , Vol. 59. No. 19, P2397 4 November 19 
91) o L^L, Z <D^at?t*JSa*<D L-^r 

[0 0 0 7] 

[*Wtf**LJ:3fcr*KlB] TOiaVD«fc5l=*«*B' 

<b*tt*ia»izfflL^« A L Eftizfci^Ti*. JH»»^-* 

ztz&biz^ »j»Risr^i:4fltB^bft«)!i<tta«aiiz* 
<sat§ 0 a LEffi-cii-^jiiafpflawsart-r* 
fctoa>sjSA<is*ottartftajS(zit(ttLrffi^fcto 
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B*IH*<*l*o Sot, A L Ej*-eftb#L*eftl*. lift 
[0 0 0 8] *fc % mffi^m^£#< ^fcttlzfSllJSfi 

)&m%m<?&t, *#*b*«-c*« 

[0 0 0 9] 

fts-»-?-Js-(?»««a(cifiw»»si±*xs, (b) 

SSjt±»*i±4XS. (c) 2fc|z % «TIB»— JSft^b* 

srajas-yrsxs* (a) *«©a«*aaa<D£*as 

*-eTR*1*4XiI. (e) MtB (a) , (b) . 
(c) ft&Tf (d) <DXS**»lsI«ySL-C. Hf*<D 

j»^©<b«i»j»iiit^j*aF-t±*xao 

[001 o] :^t\ mm (b) xg<7>»ffi»ffi©aSE 
£— £as±SS-fr*^Ri: LT, /<;uxtt<D#fcf— A 
<DRB#t fe * LM± t — $ — Iz «fc 6 BSJtfz J: o T'n 5 C A: # 

[0 0 1 1] *«ffl<D«-H»ft$tttLTI4. #J*. 
TMG ( h 'J* T)l>il*) ^A) % TEG ( h 'J If 
;U;tf'J^A) , TMA ( MJ *f ;U7JU5-^A) , T 

mi ( h Uf >i?^A) ft^aafliia^***; 
mn^mi\ m-mmt^wnt lti*. a s h3 (t;u 

[0 0 1 2] *fc, *«WO)ft$«I»IS^ja»aiC < |: 

TMG : $)5 0 0°C. T E G : $i]3 5 0°C, 
TMA: $»J500 °C % TMI :ft3 6 0°C 
[0 0 13] *fc, /<;UX«5te— Afc*lM*t — * — 

rc«fe«fti«n=<*:«atR*ffi<z)aa±sa>«*fc lt^ 

1 0 0°C~2 0 0°CCDffimX-foZ>o CCOglJ^IzRg^^tl 



[0 0 14] /<;UX«<D*e-A*fcI4t — 

&&fc<D&mcDmmtmmiz^ *fcttK*n»*y^Lii 

ttT*xHi»fb*#i*«|ftLT*«*HlcB»*tLfcK 

Sffiaft <fc y i o o - 2 o o°c±# LfcajSKH-ei*— 

A s «<Da 3«|-JB 5ft^b*«BO)-»^BjlHK35<^ia* 
[0 0 15] **IBT?fflL^&*t*/^;UX«0)*tf— A* 

»*Ll\, *»M<D<b*tt*l«fl^fifc*ft(4*»«:U--!f 
[0 0 16] 

&c 43e.*aflE««T?«-«»<b***»«±i=«ift-r 

b#iz. *fctt»iintt«fcyjitLT»xiH»<b*ftS-fltiftL 
r»S«ffi(cift»*nfcS-lH»<b^*»^tsiS*-& 
»-JH»-fb*tti.»xHS<b$ttta>SJ6f4ffi3i 

£*u m~^*4^b^!feiics*-r^^fb^asfliff^ 
i^Kft#^*fc(±Rjticj;oT*i:«<b*i*»K^fie 
i^sft»^fc*a*^b«i*«cDiift«sffiit*i±4- 

[0017] z 5 its ft**»iii*f3aya**i*jft 
<bft*mn«A«ttfl<Dii4f4afi*ffi(D , mEaff±» 

[0 0 18] *fc % /^l>Xttfl)ft If-AflD/Ol/XBtH 

<T&^tiz&*ox, as±#3&<*ttaBa>atoT»L^ 

^ (Deleft] I® £;h£cD-c% *tf— AtOBgJtSfltjhLfc 

*-«»<b***tittt'rft. -fl!)«fc5i=»tt«Ba>a« 
att«-£icurisaAs«a)ib««B*K»A«tiys 

RB^M'>Lf=ftaitttfb«tt3Vn3b«»«$tt«. 

[0 0 1 9] 
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j^ja-rs*a-(*&4 0 B4a>s«izj3ivc* ^ur- 

*^;u#'J^A (tmg) 2. «-JH*Mb*&«aA: LT<7> 

T;Ui>> (AsH3) 3[*^^*X^fX/<VU^4 ^^L 

KBJFSttG a A s»«7(DM£3tefcf— A 
Jfi«"CI*a*5 0 0-2 00 0 nm0ifi$n^f$ffi^ 
fc) StFHWt-^fctoOSFfi-caWtteK^X^feft 
^I9*f^, ^OG a A slfi7 S"»^IM(3Dfc 

to©3g»aa ($^j5oo°c) (cjfjnia-r^tc^cot-^- 
8 ® Bi*B$m £ hup l fc / *;ux tfca> * a t 4 fc «> 

(Dv^£— 1 1 £**.Tl**o 

[0020] ^©jiittssieiwfcivc. s-rsitjFsrta) 

fc— £— 1 Ofl)±CGa AslS7 & 5 0 0°C 

o 0 — tM^nafc y 2 x 1 o-7^1/0)tmg2 

^5F*qIZ«$&-T4 0 TMG2fl)ftM, SJCJP5W«)« 
SI 7 Jllft ^ T M G 2 S y S« fcft 

fl>/*— i?H#M Sfe<o *l*tf* 1 1 

<DBHGH»W=«fe y G a A s*«7 *ffiS/<;ux«<D3te 
-A8tHtLT, &£7<DftBa&££)6 5 0°C|C_L 

^^tSo *e— A8 0>HB»tl^Btic % — tM^uiiafc 
y 3 x i o-s^jkda s H33 £;tfx/<;u:?4.-e/^;ux 

H3***ft3iE-e»y*4fctoa)/^— 

ifc ^ o 

[002 1] ca)<fc3lz % TMG2i:AsH3^Sl: 

KK*P5rtic«»-r* 0 Ae-A8r=«fe«in»#jh*i* 
*tt«saa*<5e»aft*"c**Lfc»-e. bi;tmg 

2S«»t*« dO)-y--<^jUSl»yfi-r^i:-<?G a As 
attE7(0lnJ»aft^TMG2. AsH330^^i:£D 

[0022] hk*. zH^<Dmmt^m2. 3©*rx 

(D««fcckt;*/^UXlZOl\T<0B*»MS^-r o TMG 
2£l»|»tt»U *tt7«ffilc|SS]i»#S-tJ:-B 0 
T„ 1 fJHfl) TMG 2CD/^— yH*BB£{H^T3te/^l/X8 
Sl«MWH«fr*- COB»a)*tt7(D*BaflEI*. 

(TO : 5 O 0°C) (TO+AT : 5 0 0+1 5 

0°C) *"C±JH-*. C0£*£«7&B(=flM&a*£ 
ttfcTMG 2 3&^&±«t'*l!li*Ja»r4a«7<DaB^6 

[0023] z&ztzmsvt&wt&o it&mmmo 

5lw^L/ccfc5l-. 3fc'*;UX£Hg£frLftl^3 5 0 o CC 



8 e Vizmtltz* Z#tf±«*3F*6«j(ZJ:««3te— 
^7(i^X^;U^— fl^cD 1 . 4 9 7 e VlcSMxfco -tl 

[0 0 2 4] 3tfcf— A8 0)BB»BB*&fc^l-A sH3 3 

£2»Mtt*M-4o #a^T% 1 »Ha)A s H3*Tx<dA 

-$?i*ih*«#. carinas 7 *Ba>aa££ftaft 

(To: 5 0 0°0 ^^TK^tl>o COD«|Z LT— * 

-r^jKDG a a s <D-#-?-iBa>eajieft*<»T-r*o - 

0>S'ft£ nHHU iSTfZ <klZ«fcr3T nJfCDG a Asl$ 
[OO 2 5] AsJ*»3&<ft«S4x*mfZTMG2 

(Zcfc yB^^H^^b^^^^gi^-yr^^toirfi 
*e-A8o>«a»BBttcfc yiiHTA s h 3 

atSfflt*t4, B2lzii3feb:— A8(DHBStBB*6^-f 5 
>y«fcy^LiI*tTA s H 3 3g««t5»6flDflf^ 

u B3.izr±*tf— A8flD!iaw«, a«7(D*®as3&< 

^^t^Iot^b, A s H 3 3 ^Mt ^i^^ 

[0 0 2 6] Ztf)*£[^ 3fetf-A<0B»lcJ:oT£tt7 
»BO>aaA<-t#L-Ct. -TMG 2(D0fe|&B*f*G a A s 

»«7aft£fi«aK (t 0 :^5oo°o iz^-ozt 

)iftiBa>ajs±#ic«t o r$g^(D^Ki7E)<ft < ft y v am 
t<$\±f&o *fc. «*ajt3b<5ofsaic**<ft6is 

^-To ftfc. *snfi«i=*5L^r»fias<Dffi«aastt 

[O 0 2 7] 

[^0j<DSb^] Jsi-tBiwLfciiy. zommizk-oxm 
4<b*tt»lK<7>^jai3&< pTffclzft y % 2 t> fz;^<D «fe 5 ft® 

(1) mmo>nmw-&*mmitviiimzT*i*&o 

(2) <b*!»»iiiMega>»*ii, *a)fl*^*#<a 

§^lzft^ 0 

(3) ««Kiwj:«ALE^amie¥*(**?Hs« 

[H®CD®^ftS£0^] 

[11] **M0>-**«<DlB»*x«|ft. 

X. fe«fctfa«aft'*B*»OTt?^Lfc«i:B-Cft6o 
[B2] *»BBO)-Sllt«a)IH»#x«|ft. Jfe/^t, 
X. te«fetf*ttaftSB*»Mi?^Lfc««:BT?ft*. 
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[B3] **H(D-*fcfl©KH#Xttlft. 

[B5] */^X»8Wlllft[c»-t4S65ft^/<<7 hJUtf 
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